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WHY LATrIAT?

PHYSICS. Study interactions
in LAr relevant to the intensity
frontier (SBN + underground physics)
in a controlled environment:
Tertiary Beam at FTBF

R&D. Development of
LAFTPC technology

- e/ion recombination
- dE/dx resolution
- LAr Scintillation Light Collection
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Secondary pion beam 8-60 GeV
spill: 4 s long, 1 spill/min

Tertiary beam: tunable 250 - 2000 MeV/c
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Particle spectrum produced with the Predicted particle spectrum emerging from
LAFIAT 8 GeV tertiary beam neutrino interaction with the NuMI LE beam profile




MWPC(C's and bending magnets v

Goal: momentum reconstruction

2 upstreamn  Multi-Wire Proportional Chambers
Bending Magnets

2 downstream Multi-Wire Proportional Chambers

Difference in angle between tracks
determines the momentum reconstruction
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Muon range stack

(under commissioning)

cintillation paddles x16

Goal: discrimination
of not contained
muon/pion
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Muon range stack

[under commissioning)

Goal: discrimination
of not contained
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Filled with ultrapure LAr 2015-04-29  Upgraded ArgoNeuT TPC/Cryostat “ &
Worked beautifully at first turn-on 3 planes, 240 wires each P '

Drift E-field: -0.5 kV/cm

ELECTRONICS & DAQ <

Cold electronics

to reduce the ambient noise
signal/noise > 50

(Argoneut signal/noise- 15)

EVERY COMPONENT INSIDE THE CRYOSTAT WORKS PROPERLY.
LArTPC, scintillation light system, cryogenics and purity are
all good immediately at start-up ...




Time Projection Chamber
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~ scintillation Wavelength-shifted
\\ (128nm) reflection (~428nm)
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ELECTRONICS & DAQ

Cold electronics

to reduce the ambient noise
signal/noise > 50

(Argoneut signal/noise~ 15)

EVERY COMPONENT INSIDE THE CRYOSTAT WORKS PROPERLY.
LAFTPC, scintillation light system, cryogenics and purity are
all good immediately at start-up ...
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Ongoing Analysis

R&D.
electron/gamma separation

PHYSICS.
muon sign determination in
absence of magnetic field

hadronic cross sections ¢ Piand Kc




€-gamma separation

Measure separation efficiency and
sample purity for em showers

from electrons and from photons
Key feature for all LAFTPC




€-gamma separation
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L sigh determination

Topological search +
scintillation light analysis

L* decay only

T8 ~716% capture
~24% decay




L sigh determination

LArIAT TPC readout
Run 5850; Spill 430; Event 0; 2015-05-17 13:33:50
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Pi and K cross sections

Pions: main component of the
Tertiary beam
Pion charge exchange is a
major systematics for neutrino
experiment
K: not many... possible
dedicated run




\ Figure 1

LArAT TPC readout
Run 5486; Spill 46; Event 1; 2015-05-07 07:55:47
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A very exciting time for LArlAT!!!

All detector
components are
operational.

20k+ events already
collected.

-

- !
/We are optimizing event'reco & event filtering.
Lots of phy5|cs analySes are coming soon!!!
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TOFs & Cherenkovs
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Light Collection
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